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Background: Obsessive–compulsive disorder (OCD) is characterized by intrusive thoughts and repetitive behaviors
that severely encumber daily functioning. OCD patients seem to exhibit sleep disturbances, especially delayed
bedtimes that reﬂect disrupted circadian rhythmicity. Morningness–eveningness is a fundamental factor reﬂecting
individual variations in diurnal preferences related to sleep and waking activities. Eveningness reﬂecting a delayed
sleep–wake timing has repeatedly been associated with sleep problems and negative affect (NA). Therefore, the aim
of this study was to examine the associations between morningness–eveningness, sleep complaints, and symptom
severity in OCD patients and compared with a mixed psychiatric control group. Materials and methods: The data of
49 OCD and 49 mixed psychiatric inpatients (with unipolar depression and anxiety disorders) were analyzed. Patients
completed questionnaires regarding morningness–eveningness, sleep quality, nightmare frequency, depression,
anxiety, and affective states. Obsessive and compulsive symptom severity was also assessed within the OCD group
by clinician-rated scales. Results: Eveningness preference was associated with impaired sleep quality and higher NA
in OCD patients. In addition, impaired sleep quality showed a moderate correlation with anxiety and strong
correlations with depressive symptoms and NA. Interestingly, in the mixed psychiatric group, eveningness was not
linked to NA, and sleep quality also showed weaker associations with depressive symptoms and NA.Within the OCD
group, eveningness preference was predictive of poorer sleep quality regardless the inﬂuence of depressive
symptoms. Conclusion: Our ﬁndings suggest that eveningness and sleep complaints are predictive of affective
dysfunctions, and should be carefully considered in the evaluation and treatment of OCD patients.
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INTRODUCTION
Obsessive–compulsive disorder (OCD) is a neuropsy-
chiatric condition characterized by highly distressing and
intrusive thoughts, images or ideas (obsessions), as well as
coercive, repetitive, and often ritualistic behaviors (compul-
sions) that temporarily attenuate the anxiety provoked by
the obsessions (American Psychiatric Association [APA],
2013). OCD is a chronic and severe illness affecting
approximately 2% of the adult population (Kessler et al.,
2005); however, the prevalence, the onset, and the progres-
sion of the disease show marked variations in males and
females (Ruscio, Stein, Chiu, & Kessler, 2010). Symptoms
of OCD ﬂuctuate in severity and often show comorbidity
with other mental complaints, such as depression, general
anxiety disorder, panic disorder, or substance abuse (LaSalle
et al., 2004; Ruscio et al., 2010; Torres et al., 2006).
Although sleep disturbances are not among the core fea-
tures of the disorder, studies suggest that sleep complaints are
prevalent in OCD patients (Paterson, Reynolds, Ferguson, &
Dawson, 2013; Reynolds, Gradisar, & Alfano, 2015). Altered
sleep, such as increased sleep latency (the time required to fall
asleep after going to bed), shortened sleep duration, nocturnal
awakenings, reduced sleep efﬁciency, and increased rapid eye
movement (REM) sleep pressure were also reported (Paterson
et al., 2013). Sleep disturbances in OCD are relevant from a
clinical point of view as disrupted sleep architecture
(especially altered REM sleep) was attributed to comorbid
depression and associated with increased symptom severity in
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OCD patients (Cox & Olatunji, 2016; Paterson et al., 2013).
Furthermore, subjective sleep complaints were associated
with obsessive symptoms in non-clinical samples; however,
the causal nature of this relationship is unclear (Timpano,
Carbonella, Bernert, & Schmidt, 2014).
Recent studies suggest that certain sleep difﬁculties in
OCD might not simply stem from depressive symptomatol-
ogy. For instance, longer sleep latency and shortened sleep
duration seem to be independent of comorbid depressive
symptoms (Díaz-Román, Perestelo-Pérez, & Buela-Casal,
2015; Nota, Sharkey, & Coles, 2015). This is in line with
other studies indicating that OCD patients are prone to
exhibit delayed sleep phase disorder (DSPD) indexed by
late bedtimes (Coles, Schubert, & Sharkey, 2012; Cox &
Olatunji, 2016; Mukhopadhyay et al., 2008; Nota et al.,
2015), regardless of comorbid depression (Díaz-Román
et al., 2015). Delayed sleep timing might reﬂect disrupted
circadian rhythmicity that, in turn, can exacerbate sleep
complaints and psychological dysfunctions (Karatsoreos,
2014; Wulff, Gatti, Wettstein, & Foster, 2010). Disrupted
sleep–wake cycles are prevalent in a wide variety of psy-
chiatric conditions (Wulff et al., 2010), and delayed sleep
times were shown to be related to increased symptom
severity in depressed patients (Emens, Lewy, Kinzie, Arntz,
& Rough, 2009; Murray et al., 2017).
Circadian rhythms show considerable individual varia-
tions corresponding to preferred sleep and wake times, daily
ﬂuctuations of alertness and mental performance (Carrier &
Monk, 2000; Kyriacou & Hastings, 2010), and the expres-
sion of physiological markers of endogenous rhythms
(Baehr, Revelle, & Eastman, 2000; Randler & Schaal,
2010). Age, sex, and various genetic polymorphisms
(Archer, Viola, Kyriakopoulou, von Schantz, & Dijk, 2008;
Schmidt, Collette, Cajochen, & Peigneux, 2007; Schmidt,
Peigneux, & Cajochen, 2012) have been shown to associate
with the features of the endogenous circadian rhythm, but
the basis of individual differences is still not well under-
stood. These individual differences can be determined by
questionnaires assessing morningness–eveningness quanti-
ﬁed along a continuum or by discrete circadian types called
chronotypes. A growing body of data indicates that evening
types are more susceptible to mental health complaints
including depression (Antypa et al., 2017; Fabbian et al.,
2016), addictive behaviors (Randler et al., 2016; Urbán,
Magyaro´di, & Rigo´, 2011), anxiety (Díaz-Morales, 2016),
and insomnia symptoms (Simor, Zavecz, Pálosi, Török, &
Köteles, 2015). Some studies suggest that sex might mod-
erate these links (Díaz-Morales & Pilar Sánchez-Lo´pez,
2008), and the association between eveningness and mental
complaints is stronger among females (Fabbian et al., 2016).
Evening chronotype is a risk factor for sleep disturbances
and the misalignment of circadian and social time that likely
play key roles in the development of emotional dysfunctions
(Hasler, Soehner, & Clark, 2014; Levandovski et al., 2011;
Simor, Zavecz, et al., 2015). Accordingly, evening chron-
otype is predictive of more severe psychopathological
symptoms (Bahk, Han, & Lee, 2014) and non-remission
(Chan et al., 2014) in depressed patients.
Although eveningness preference is a risk factor for
insomnia complaints and emotional dysfunctions, no previ-
ous studies examined the relevance of chronotype in OCD.
Given that individuals with evening preference might also
be more susceptible to delayed sleep phase syndrome
(Archer et al., 2003), the consideration of chronotype might
be important in the evaluation and treatment of OCD.
Therefore, the aim of this study was to investigate the
associations between morningness–eveningness, sleep com-
plaints, and symptom severity in OCD patients and the
extent to which these clinical features and their interrelation-
ships were different compared with a mixed psychiatric
control group without OCD. More speciﬁcally, we hypoth-
esized that eveningness preference in OCD patients would
be associated with increased negative emotionality and more
severe obsessive–compulsive (OC) symptomatology.
MATERIALS AND METHODS
Participants and procedure
A total of 52 OCD inpatients (males = 36; age M = 32.25,
SD = 9.30) admitted to the National Institute of Psychiatry
and Addictions, Department of Psychiatry, Budapest,
Hungary were recruited to participate in the study. The
psychiatric unit of the hospital is a multiproﬁle psychiatric
clinic (treating all kinds of psychiatric patients) but has a
special focus on the treatment of OCD patients. By
this way, the unit offers specialized, pharmacological, and
psychotherapeutic treatment for their patients diagnosed
with OCD. Patients were diagnosed using the Structured
Clinical Interview for DSM-V Personality Disorders
and DSM-V (APA, 2013; First, Williams, Benjamin, &
Spitzer, 2016) by certiﬁed psychiatrists. Comorbidity was
present in 31% of the patients having unipolar depression
(n = 14) and other anxiety disorders (n = 2). Individuals
with prior history of psychiatric disease were already
taking one or a combination of more psychotropic medica-
tions (mean consumption of medication = 4.21 years,
SD = 6.6), including selective serotonin reuptake inhibitors
(SSRIs, n = 26), benzodiazepines (BZDs) (n = 24), and
non-SSRI antidepressants (n = 19). Only 17 out of the
52 patients were free of medications. The mean duration
of OCD based on the ﬁrst clinical diagnosis of OCD
symptoms was 14.6 years, SD = 10.4.
The psychiatric control group consisted of 52 inpatients
(males= 11; age M= 44.73, SD= 13.20) admitted to the
same unit and diagnosed with unipolar depression
(n= 37), or anxiety disorders (e.g., phobias, panic disorder,
and generalized anxiety disorder; n= 15). Thirty-four percent
of the patients showed comorbid syndromes, such as unipolar
depression (n= 4), personality disorder (n= 8), or other
anxiety disorders (n= 5). Psychotropic medication in the
psychiatric control group included SSRIs (n= 29), BZDs
(n= 40), and non-SSRI antidepressants (n= 20). Only nine
patients were free of psychotropic medications. The mean
duration of mental disorders based on the ﬁrst psychiatric
diagnoses of these patients was 17.20 years, SD= 11.70.
Within 5 days of admission, prior to commencing the
treatment, patients completed on a voluntary basis, a
questionnaire-battery consisting of scales that measure sleep
quality, chronotype, and mental health indices (see below).
The data of three OCD patients were excluded due to the
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report of higher amounts (more than 1 L of beer/3 dl of
wine/0.5 cl of liquor or short drinks) of weekly alcohol
consumption. Three patients from the psychiatric control group
were excluded due to missing and unreliable data in the
questionnaires. Hence, the ﬁnal sample consisted of 49 OCD
patients (34 males, age M= 32.23, SD= 9.34) and 49 psychi-
atric patients (9 males, ageM= 46.73, SD= 14.31) with other
anxiety and mood disorders. Demographic and clinical vari-
ables of the ﬁnal sample are summarized in Table 1.
Instruments
Morningness–Eveningness Questionnaire (MEQ-H). To
measure chronotype along a continuum, we applied the
shortened (13 itemed), Hungarian version of the Horne–
Östberg MEQ (MEQ-H; Horne & Ostberg, 1976; Zavecz,
Török, Köteles, Pálosi, & Simor, 2015). The original scale is
a widely used and reliable measure focusing on individual
differences in diurnal preference. The items concern sub-
jective preferences of sleep–wake schedules and optimal
time periods for intellectually or physically demanding
activities. Higher scores indicate increased morningness.
The 13-item long Hungarian version of the questionnaire
showed excellent internal consistency (Cronbach’s α = .86),
test–retest reliability over a period of 8 months (r= .89,
p< .001) and adequate validity indices in previous studies
(Simor, Zavecz, et al., 2015; Zavecz et al., 2015). Although
the MEQ-H was previously used only in healthy popula-
tions, the scale showed good internal consistency in the
present sample as well (Cronbach’s α= .79).
Pittsburgh Sleep Quality Index (PSQI). We used the
Hungarian version of the PSQI, a widely used instrument
to evaluate subjective sleep quality (Buysse, Reynolds,
Monk, Berman, & Kupfer, 1989; Takács et al., 2016). The
scale assesses subjective sleep complaints, such as having
difﬁculties falling asleep, nocturnal awakenings, pain and
discomfort during bedtime, as well as daytime sleepiness,
and fatigue. Items are grouped into seven component scores
that are summed to yield a global PSQI score, where higher
scores indicate poorer sleep quality. The internal consisten-
cy of the scale in the present sample was excellent (Cron-
bach’s α= .84).
Nightmare frequency (NM). NM is a relevant aspect
of sleep quality especially among psychiatric patients
(Swart, Van Schagen, Lancee, & Van Den Bout, 2013).
We measured the NMs (unpleasant dreams provoking awa-
kenings) by an 8-point Likert scale. (How often do you
experience frightening and/or unpleasant dreams that
case abrupt awakenings? 0 – never, 1 – less than once a
year, 2 – once or twice a year, 3 – two or three times a year,
4 –monthly, 5 – two or three time a month, 6 – once a week,
and 7 – more than once a week).
Beck Depression Inventory (BDI).We used the Hungari-
an version of the nine-item BDI (Ro´zsa, Szádo´czky, &
Furedi, 2001), a one-dimensional scale assessing different
symptoms of depression, including social withdrawal,
indecision, sleep disturbance, fatigue, intense worry about
bodily symptoms, work inhibition, pessimism, lack of
satisfaction, and self-accusation. The items are scored on
a 4-point Likert scale. The instrument showed good internal
consistency, and high speciﬁcity and sensitivity for screening
depression (Ro´zsa et al., 2001). The Cronbach’s α internal
consistency measure of the scale in this study was .83.
Spielberger Trait Anxiety Inventory (STAI). The STAI
(Spielberger, Gorsuch, & Lushene, 1970) is a widely used
self-report instrument that differentiates between the tem-
porary condition of state anxiety and the long-standing
quality of trait anxiety. We used the 20-item Hungarian
version of the STAI trait anxiety questionnaire (STAI-T) to
assess the severity of general anxiety symptoms (Sipos,
Sipos, & Spielberger, 1994). The scale has proven to be
valid and reliable tool for the measurement of trait anxiety,
showing excellent internal consistency in different studies
(Köteles, Szemerszky, Freyler, & Bárdos, 2011). The Cron-
bach’s α of the scale was .86 in the present sample.
Positive and Negative Affect Schedule (PANAS). We
used the Hungarian version of the PANAS to examine
emotional states that characterized patients during the last
month (Gyollai, Simor, Köteles, & Demetrovics, 2011;
Watson, Clark, & Tellegen, 1988). The PANAS consists
of two independent scales assessing positive and NA on a
5-point Likert scale. The 10-item NA scale measures the
general dimension of subjective distress subsuming a variety
of aversive mood states (e.g., guilt, fear, and hostility),
whereas the 10-item positive affect scale assesses the extent
to which a person feels enthusiastic, active, and alert. The
Hungarian version of both scales shows good internal
consistency in previous studies (Köteles & Simor, 2013;
Table 1. Demographic and clinical data of OCD and non-OCD psychiatric inpatientss
OCD group
(N = 49)
Non-OCD group
(N= 49) Test statistics
p value
(adjusted)
Sex 34 males and 15 females 9 males and 40 females χ2= 25.9 <.001
Age 32.23 (9.34) 46.73 (14.31) t= 5.89 <.001
Education (years) 13.67 (2.7) 13.29 (3.2) t=−0.62 .60
SSRI N = 26 N= 29 χ2= 0.37 .60
Atypical antidepressant N = 19 N= 20 χ2= 0.43 .80
Benzodiazepine N = 24 N= 40 χ2= 11.53 .004
Mental illness (duration in years) 14.48 (10.35) 17.55 (11.67) t= 1.35 .29
Psychotropic medication (duration in years) 4.21 (6.55) 8.04 (10.21) t= 2.11 .07
Smoking N = 10 N= 18 χ2= 2.99 .21
Note. Means and standard deviation are shown in case of continuous variable. OCD: obsessive–compulsive disorder; SSRI: selective
serotonin reuptake inhibitors.
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Simor, Krietsch, Köteles, & McCrae, 2015). The internal
consistencies of the positive and negative subscales were
excellent with Cronbach’s α .89 and .9, respectively.
Yale–Brown Obsessive–compulsive Scale (Y-BOCS).
The obsessive–compulsive symptomatology was assessed
with the Y-BOCS (Goodman, Price, Rasmussen, Mazure,
Delgado, et al., 1989; Goodman, Price, Rasmussen, Mazure,
Fleischmann, et al., 1989). The Y-BOCS is a clinician-rated
semi-structured interview-based scale that assesses OC symp-
toms and their severity. The severity of obsessions and
compulsions are rated using a 5-point Likert scale ranging
from 0 to 4, with higher scores indicating greater severity. The
10 severity items, which assess frequency, interference, dis-
tress, resistance, and symptom control, yield three scores: an
Obsessions Severity Score (range= 0–20), a Compulsions
Severity Score (range= 0–20), and a Total Score (range=
0–40). Mild cases score 10–20 points, moderate cases score
21–30 points, and severe cases score 31–40 points.
Statistics
Statistical analyses were performed in R (Team, 2014). In the
ﬁrst step, we compared the groups along the studied measures
(morningness–eveningness, sleep complaints, and mental
health indices). Normality was assessed by inspecting the
skewness and kurtosis of data distribution. Due to signiﬁcant
group differences in age, sex, and BZD consumption, we
included these variables as covariates when comparing morn-
ingness–eveningness, sleep complaints, and mental health
indices across the studied groups. This way, group (OCD vs.
non-OCD group), sex, and BZD consumption were set as
ﬁxed factors, and age as a continuous covariate in the
univariate ANCOVA models. In our second analysis, we
aimed to examine the associations between morningness–
eveningness, sleep quality, and mental complaints within the
groups; therefore, we examined these associations by
Pearson’s r correlation in the OCD and non-OCD group
separately. To evaluate whether the studied associations were
different across the groups, we applied Fisher r-to-z transfor-
mations. Our third analysis explored whether morningness–
eveningness was associated with sleep quality, regardless the
effects of depressive symptoms. To measure the independent
association of morningness–eveningness with sleep quality
irrespective of depression severity, we ran hierarchical, linear
regression models in each group, including sleep quality as the
response variable, and age, sex, and BZD consumption, MEQ,
and BDI scores as predictor variables. Finally, associations
between morningness–eveningness and sleep quality with
OCD symptom severity within the OCD group were evaluated
by Pearson’s r correlation coefﬁcients. Multiplicity was
addressed by the Benjamini–Hochberg procedure to estimate
false discovery rate (FDR; Benjamini & Hochberg, 1995).
Both the original p values and the corrected signiﬁcant
ﬁndings are indicated throughout the text.
Ethics
The study procedures were carried out in accordance with
the Declaration of Helsinki. Patients were given a detailed
description regarding the aims of the study and were assured
that the participation in the study would not interfere with
their clinical treatment. Informed consents were obtained
prior to participation, and the project was approved by the
institutional ethical review board of the hospital.
RESULTS
Demographic and clinical data
Demographic variables are summarized in Table 1. OCD and
non-OCD groups were balanced with respect to the ratio of
patients taking SSRIs or atypical antidepressants, the duration
of their mental illness, and the duration of psychotropic
medication use. Nevertheless, age, sex ratio, and the con-
sumption of BZDs were signiﬁcantly different between our
groups: the OCD group was in average younger with a lower
female to male ratio compared with the non-OCD group.
BZDs were prescribed to a fewer amount of patients in the
OCD group. The number of patients taking SSRIs, non-SSRI
(atypical) antidepressants, and BZDs, as well as other demo-
graphic and clinical variables are shown in Table 1.
Group comparisons
As shown in Table 2, after controlling for the effect of age,
sex, and BZD consumption, the OCD group showed
Table 2. Means, standard deviations (SDs), and main effects of group regarding morningness–eveningness, sleep quality, and
mental health indices
OCD group (N= 49) Non-OCD group (N= 49) ANCOVA (controlled for age, sex, and BZD consumption)
Mean and SD Mean and SD F and adjusted p values
MEQ 34.76 (6.42) 37.84 (7.15) 0.15 (ns)
PSQI 6.88 (4.15) 11.02 (3.09) 26.13 (<.001)
NM 3.85 (2.12) 3.71 (2.31) 0.04 (ns)
PANAS− 19.28 (9.84) 21.59 (10.7) 3.55 (.06)
PANAS+ 15.53 (8.95) 13.22 (8.24) 0.15 (ns)
BDI 7.92 (5.13) 10.86 (5.34) 3.02 (.08)
STAI-T 52.96 (10.5) 52.3 (11.28) 0.01 (ns)
Note. MEQ: Morningness–Eveningness Questionnaire; PSQI: Pittsburgh Sleep Quality Index; NM: Nightmare frequency; PANAS: Positive
and Negative Affect Schedule; BDI: Beck Depression Inventory; STAI-T: Spielberger Trait Anxiety Inventory; BZD: benzodiazepine; OCD:
obsessive–compulsive disorder; ANCOVA: analysis of covariance.
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signiﬁcantly better sleep quality (F= 26.13, p< .001), and a
non-signiﬁcant trend toward lower depressive symptoms
(F= 3.02, p= .08) and reduced NA (F= 3.55, p= .06)
compared with the non-OCD group. No signiﬁcant group
effects were present for diurnal preference (MEQ score),
NM, positive affective states, and anxiety symptoms
(indexed by STAI-T scores). Age was associated with MEQ
scores (F= 10.49, p= .002), NA (F= 8.01, p= .006), and
sleep quality (F= 7.57, p= .007) with older age being
predictive for morning preference, better sleep quality, and
educed NA. Sex as an independent predictor was not
signiﬁcantly associated with any of the measured variables
(all p> .15). Patients taking BZDs showed worse sleep
quality than those without BZDs (mean: 10.19± 4.27 vs.
6.76± 4.01) (F= 6.41, p= .01); however, the difference
was not signiﬁcant after FDR correction. None of the other
studied variables was associated with BZD consumption (all
p> .20). Interactions between the ﬁxed variables (group,
sex, and BZD consumption) were not signiﬁcantly associ-
ated with the examined outcome variables (all p> .18) (see
Table 2 for a detailed summary of descriptive data and
statistical parameters).
Associations between variables
The correlations between morningness–eveningness, sleep
quality, and mental health indices within the OCD and the
non-OCD group are summarized in Figure 1. Within the
OCD group (Figure 1a), eveningness preference was
associated with lower sleep quality (r=−.42 p= .003),
increased NM (r=−.30, p= .039), and higher NA
(r=−.35, p= .014). In the non-OCD group, however,
morningness–eveningness was not signiﬁcantly associated
with any of the examined variables (see Figures 1b and 2b).
Impaired sleep quality showed positive correlations with
NM, depressive, and anxiety symptoms, and with NA in
both groups (Figure 1). Nevertheless, NM was associated
with depressive symptoms (r= .49, p< .001) and NA
(r= .37, p= .009) within the OCD, but not within the
non-OCD group.
As a further step, we compared the correlation coefﬁ-
cients of the two groups by Fisher r-to-z transformation. We
speciﬁcally focused on the associations between chrono-
type, sleep parameters, and mental health indices. The links
between morningness–eveningness and sleep quality and
between morningness–eveningness and NM were signiﬁ-
cantly different across the two groups (z=−1.62, p= .05;
z=−1.87, p= .03, respectively). The associations between
morningness–eveningness and NA were not signiﬁcantly
different according to the r-to-z transformation (z=−0.53,
p= .29).
In addition, the positive association between impaired
sleep quality and depressive symptoms was signiﬁcantly
stronger among OCD patients than among non-OCD
individuals (r = .61 vs. r = .33, z = 1.76, p = .03). Simi-
larly, impaired sleep quality showed a stronger correlation
with NA in the OCD compared with the non-OCD group
(r = .64 vs. r = .37, z = 1.77, p = .03). Finally, the corre-
lation between NM and depressive symptoms was stron-
ger within the OCD than in the non-OCD group (r = .49
vs. r = .14, z = 1.89, p = .03). Other correlation coefﬁ-
cients did not signiﬁcantly differ across the groups (all
p > .20).
Almost all associations remained signiﬁcant after FDR
correction, except the correlation between morningness–
eveningness and NM in the OCD group, and the correlation
between sleep quality and depressive symptoms in the non-
OCD group that remained as non-signiﬁcant trends (p= .07
and p= .06, respectively). The pattern of results remained
the same after correcting for age, sex, and BZD consump-
tion (partial correlation coefﬁcients with age, sex, and BZD
consumption as covariates are summarized in Table S1 of
Supplementary Material).
Morningness–eveningness, sleep quality, and
depression severity
We examined the main effects of age, sex, BZD consump-
tion, chronotype (MEQ), and depressive symptoms (BDI)
on sleep quality (PSQI) in both groups, separately using
Figure 1. Pearson’s correlation coefﬁcients between the examined variables in the OCD and non-OCD group. Dashed squares indicate
signiﬁcantly different correlation values between the two groups. *p< .05. **p< .01. ***p< .001. Correlation coefﬁcients above .33
remained signiﬁcant after FDR correction
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hierarchical linear regression. In case of the OCD group,
the control variables, age and sex (Step 1), were not
signiﬁcant predictors of sleep quality, but BZD consump-
tion predicted worse sleep quality. In Step 2, MEQ scores
were added to the model. Eveningness preference was
associated with lower sleep quality, explaining and addi-
tional 17% of the variance in PSQI scores. In the ﬁnal step
(Step 3), the inclusion of BDI explained an additional 20%
of the total variance. Both morningness–eveningness and
depressive symptoms were signiﬁcant predictors of sleep
quality (Table 3).
Regarding the non-OCD group, in Step 1, sex and BZD
consumption were not signiﬁcant predictors, but age was
signiﬁcantly and negatively associated with PSQI scores
explaining 7% of the variance (older age predicting better
sleep). In the second step, the inclusion of MEQ scores did
not improve the model, as morningness–eveningness was
not associated with sleep quality. In the ﬁnal model, age
and depressive symptoms emerged as signiﬁcant predic-
tors, and explained ~12% of the total variance. The results
and statistical parameters of the regression models are
detailed in Table 3. These analyses indicate that morn-
ingness–eveningness scores were differently associated
with sleep quality within the OCD and the non-OCD
groups. To corroborate this pattern of ﬁndings, we per-
formed a further regression analyses, including all parti-
cipants, and entering group as an additional predictor. In
the ﬁnal model that explained 46% of the total variance,
age, BZD consumption, group, BDI scores, and the
interaction between group and MEQ scores emerged as
signiﬁcant predictors of sleep quality (Table S2 of
Supplementary Material).
Morningness–eveningness, sleep quality, and OCD
symptom severity
Finally yet importantly, we analyzed the associations be-
tween chronotype and sleep parameters (PSQI and NM)
with OC symptoms, or the Global score of the Y-BOCS.
Chronotype and sleep quality were not associated with the
severity of OCD symptoms (all coefﬁcients were between
−0.10 and 0.10, all p> .50).
Figure 2. Scatterplots showing the associations of morningness-eveningness (MEQ) with sleep quality (PSQI), nightmare frequency (NM),
and negative affect (PANAS−) within the OCD and non-OCD groups. Values correspond to Pearson’s r coefﬁcients and FDR-corrected
levels of signiﬁcance
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DISCUSSION
The goal of this study was to examine the relevance of
circadian preferences in relation to sleep quality and psycho-
pathological symptoms in a psychiatric group of OCD
inpatients. More speciﬁcally, we focused on the associations
between eveningness and the severity of emotional com-
plaints. We showed that eveningness preference was asso-
ciated with impaired sleep quality and higher NA in OCD
patients. Interestingly, the associations between evening-
ness, impaired sleep quality and NA were not signiﬁcant in
the mixed psychiatric inpatient group (with anxiety and
depressive symptomatology) that served as our controls. In
addition, although the non-OCD control group exhibited
worse sleep quality than the OCD group, the link between
subjective sleep complaints and negative emotionality was
stronger within the OCD group, compared with the mixed
psychiatric group. Similarly, NM was associated with de-
pressive symptoms and NA among OCD patients, whereas it
did not seem to correlate with the severity of depressive
symptoms within the non-OCD group. These ﬁndings indi-
cate that circadian preferences and subjective sleep com-
plaints are important features in OCD, and should be
carefully considered in the diagnosis and treatment of OCD
patients.
As eveningness was associated with both sleep quality
and depressive symptoms within the OCD group, we aimed
to verify whether eveningness is predictive of subjective
sleep complaints, irrespective of depressive symptoms.
Although morningness–eveningness and depression scores
explained a large portion (~37%) of the variance in sleep
quality within the OCD group, eveningness remained a
signiﬁcant predictor of impaired sleep quality regardless of
depression, explaining 17% of the variance of sleep quality
scores. This ﬁnding is in line with previous studies indicat-
ing that sleep complaints related to delayed bedtimes (and
presumably to eveningness preference) are independent of
depressive symptoms (Díaz-Román et al., 2015; Nota et al.,
2015). In fact, a growing number of studies suggest that
DSPD is prevalent in OCD and might be associated with
more severe symptomatology (Mukhopadhyay et al., 2008;
Turner et al., 2007).
Morningness–eveningness did not signiﬁcantly differ
across our groups, after controlling for the differences in
age, sex, and medication. Nevertheless, greater eveningness
was associated with sleep complaints (sleep quality and
NM) and NA within the OCD group, and the associations
between sleep disturbances and eveningness were stronger
in the OCD group compared with that of the non-OCD
group. This ﬁnding corroborates previous studies showing
that eveningness in contrast to morningness is predictive of
a more adverse psychological proﬁle including signs of
emotional and behavioral dysregulation (Fabbian et al.,
2016; Randler, 2011).
Individuals with eveningness preference showed altera-
tions in the structure and metabolism of a neural circuitry
that was critical for accurate affective responses and
emotional regulation (Hasler et al., 2012; Kuperczko´
et al., 2015; Rosenberg, Maximov, Reske, Grinberg, &
Shah, 2014). As the relationship between eveningness and
emotional dysregulation seems to be at least partly medi-
ated by sleep complaints (Levandovski et al., 2011;
Rosenberg et al., 2014; Simor, Zavecz, et al., 2015),
treatments focusing on circadian rhythms and sleep quality
might be beneﬁcial for patients with OCD. In fact, phar-
macological and behavioral interventions aiming to
Table 3. Hierarchical linear regression analyses in the OCD and non-OCD group
OCD group Non-OCD group
Entered variables Standard β and
p value
Adj. R2 and signiﬁcance
of the model
Standard B and
p value
R2 and signiﬁcance
of the model
Step 1
Sex 0.06 (ns) −0.20 (ns)
Age −0.20 (ns) −0.32 (0.03)
BZD 0.49 (.001) 0.38 (ns)
.18 (0.007) .07 (0.10)
Step 2
Sex 0.17 (ns) −0.20 (ns)
Age −0.14 (ns) −0.32 (0.052)
BZD 0.47 (<.001) 0.04 (ns)
MEQ −0.43 (.001) .35 (<0.001) 0.01 (ns) .05 (ns)
Step 3
Sex 0.13 (ns) −0.19 (ns)
Age −0.16 (ns) −0.31 (0.05)
BZD 0.39 (<.001) 0.01 (ns)
MEQ −0.30 (.008) 0.08 (ns)
BDI 0.47 (<.001) 0.31 (0.03)
.55 (<0.001) .12 (0.051)
Note. Age, sex, benzodiazepine (BZD) consumption, morningness–eveningness (MEQ scores), and depressive
symptoms (BDI scores) were regressed on sleep quality (PSQI scores). OCD: obsessive–compulsive disorder;
MEQ: Morningness–Eveningness Questionnaire; BDI: Beck Depression Inventory.
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normalize circadian rhythms showed promising outcomes in
case studies of OCD patients (Coles & Sharkey, 2011;
Fornaro, 2011). Moreover, although chronotype is considered
to be a relatively stable trait-like construct (Klei et al., 2005),
Hasler, Buysse, and Germain (2016) showed that a shift
toward morningness during a behavioral sleep intervention
resulted in improved affect, better sleep quality, and reduced
depressive symptoms in a group of insomnia patients.
Coles et al. (2012) hypothesized that delayed bedtimes
and OC symptoms are bidirectionally related: late bedtimes
and fatigue might exacerbate cognitive dysfunctions
(e.g., impaired inhibitory functions) facilitating more im-
pulsive and automatic behaviors (intrusive thoughts and
automatic rituals), and on the other hand, compulsions
performed at night may result in late bedtimes and a shift
toward eveningness. Although the above hypothesis seems
plausible, ﬁndings regarding the association between OC
symptoms and delayed bedtimes are somewhat inconclusive
and were only based on data of healthy individuals (Coles
et al., 2012; Timpano et al., 2014). In this study, neither
eveningness nor sleep quality were signiﬁcantly associated
with OC symptoms. Therefore, the association between
sleep schedules, sleep quality, and OCD symptomatology
requires further investigations, preferentially involving ob-
jective measurements of sleep and cognitive processes
beyond the data provided by self-report and clinician-
administered questionnaires.
Whereas eveningness was associated with sleep com-
plaints and NA within the OCD group, these associations
were not evidenced within the non-OCD group. Further-
more, the associations between sleep complaints and mea-
sures of negative emotionality were relatively weaker within
the non-OCD group. Weaker associations within the non-
OCD group might stem from the heterogeneity of the
sample that included patients with different diagnoses (anx-
iety and affective disorders) and of a broader age range in
contrast to the more homogeneous group of OCD patients.
Alternatively, stronger associations among the variables
within the OCD group might be the result of common-
method variance. However, it is not clear why this confound
might speciﬁcally affect the associations between evening-
ness, sleep quality, and NA, as the associations between
other measures (e.g., BDI–STAI–PANAS) were not differ-
ent across groups and resembled the correlation coefﬁcients
of previous studies (Gyollai et al., 2011; Simor, Zavecz,
et al., 2015; Zavecz et al., 2015). Nevertheless, future
studies applying objective measures of sleep quality and
emotional regulation (e.g., cognitive tasks) are necessary to
corroborate and extend the present ﬁndings. Furthermore,
medication was not balanced across groups, as BZD con-
sumption was higher in the non-OCD group. According to
the statistical analyses, however, age and medication did not
seem to inﬂuence our main ﬁndings. Regarding the hetero-
geneity in terms of diagnoses, the low number of subsam-
ples within the non-OCD group does not allow us to
examine whether the relationship between eveningness,
sleep, and mental health is speciﬁc for a given psychiatric
disorder (e.g., major depression vs. general anxiety
disorder) or not. Nevertheless, we should note that the
associations between eveningness and symptom severity
were mainly evidenced among depressed individuals
(Antypa, Vogelzangs, Meesters, Schoevers, & Penninx,
2016; Bahk et al., 2014) with relatively modest effects.
Therefore, further studies with larger sample sizes should
corroborate our present ﬁndings that suggest relatively
strong associations between eveningness, sleep quality, and
NA in OCD.
In spite of these limitations, this study points to the
relevance of morningness–eveningness and sleep quality in
the diagnosis and treatment of OCD patients. As eveningness
preference and poorer sleep quality are associated with more
severe affective dysfunctions, the proper assessment of these
factors, as well as a stronger emphasis on sleep-hygiene and
chronotherapy might enhance treatment response.
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